
Addiction (1995) 90, 637± 645

RESEARCH REPORT

Factor analysis of alcohol abuse and
dependence symptom items in the 1988
National Health Interview survey

BENGT O. MUTHEÂ N

Graduate School of Education, UCLA, Los Angeles, USA

Abstract

The ® ndings presented in this report are of general interest for the development of survey instruments for

alcohol use disorders. They show which items represent the same dimension of alcohol problems when presented

to respondents in a general population survey setting. The note determines the major dimensions underlying
the complete set of 41 symptom items in the 1988 National Health Interview Survey, relates the item sets of

the DSM- and ICD-criteria to these dimensions, and studies the measurement characteristics of items not used
for DSM- or ICD-criteria.

Introduction

This report presents factor analysis results for
symptom items used in the Alcohol Supplement
of the 1988 National Health Interview Survey
(NHIS88), a nationally representative, general
population survey on alcohol abuse and depen-
dence. These symptom items were speci® cally
developed to capture diagnostic criteria for al-
cohol abuse and dependence according to
de® nitions given in the International Classi® cation

of Diseases, 10th Revision (ICD-10) (World
Health Organization, 1992), Diagnostic and

Statistical ManualÐ 3rd EditionÐ Revised (DSM-
III-R) (American Psychiatric Association, 1987),
and the proposed DSM-IV (American Psychi-
atric Association, 1992).

Previous factor analyses of the NHIS88 data
have considered subsets of the 41 symptom
items. MutheÂ n, Grant & Hasin (1993a,b) pre-
sented factor analyses of diagnostic criteria for
alcohol abuse and dependence based on symp-

tom items capturing the DSM-III-R and DSM-
IV criteria. MutheÂ n, Hasin & Wisnicki (1993b)
presented factor analyses of symptom items cap-
turing ICD-10 criteria. It is of interest to take
this work further and study the correlational
structure among all symptom items used in
DSM- or ICD-10 criteria. The relationship with
the items not used in such criteria is also of
interest. Although theoretically not correspond-
ing to DSM- or ICD-10 criteria, these other
items represent an untapped source of infor-
mation on the status of the individual’ s alcohol
problems.

The aims of this paper are thus to determine
the major dimensions underlying the complete
set of 41 symptom items in the NHIS88, to
relate the item sets of the DSM- and ICD-cri-
teria to these dimensions, to assess the quality
with which the items measure these dimensions
and to study the measurement characteristics of
items not used for DSM- or ICD-criteria. This
investigation is of general interest for the devel-
opment of survey instruments for alcohol use
disorders. As shown in MutheÂ n (1995a), there is
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a need to use many good items to form diagnoses
based on survey responses in order to ensure a
low degree of misdiagnosis.

Methods

Sample

In 1988, a nationally representative survey on
alcohol use and alcohol-related problems was
sponsored by the National Institute on Alcohol
Abuse and Alcoholism. The data were collected
as part of the NHIS88 conducted by the Na-
tional Center for Health Statistics. The NHIS88
featured a complex, multi-stage sample design
that has been described elsewhere (Massey et al.,
1989). The design was both strati® ed and clus-
tered, and blacks were oversampled. The
NHIS88 sample consisted of 47 485 households.
Health and demographic data were collected for
all 122 310 members of those households. For
the alcohol supplement, one adult 18 years of
age or older was randomly selected from each
household, and 43 809 individuals responded.
Including non-response to the basic health and
demographic component, the overall response
rate for the alcohol supplement was 85.5%.

Drinking and high risk subgroups. Of the 43 809
individuals responding to the alcohol sup-
plement, 22 102 were classi® ed as current
drinkers by an af® rmative answer to the ques-
tion, ª In the past 12 months, did you have at
least 12 drinks of any kind of alcoholic bever-
age?º . We present separate analyses for current
drinkers and a subgroup of drinkers de® ned at
high risk for alcohol dependence. For the high
risk group, individuals were selected based on
background characteristics predictive of alcohol
dependence. Drawing on analyses discussed in
MutheÂ n (1995b), these characteristics included
alcohol consumption, family history of alcohol
problems, age, gender, ethnicity, marital status,
education and income. The individuals with the
12% highest estimated probability of alcohol de-
pendence based on these characteristics were
identi® ed (n 5 1164). This is the percentage of
current drinkers classi® ed as alcohol-dependent
by DSM-III-R in the NHIS88. Of these high-
risk subjects, 49% were alcohol dependent ac-
cording to DSM-III-R.

Given the large sample sizes, it was possible to
split the sample of current drinkers and the
sample of the high risk group into two random

halves, using one half as the calibration sample
to explore models and the other half for vali-
dation, minimizing the risk of capitalizing on
chance features in the analyses.

Symptom items

The wording of the 41 symptom items is pre-
sented in Table 1. The questions were presented
to the respondents as ª How many times in the
past 12 months have you¼ º , with the four re-
sponse alternatives none or never, one time, two
or three times, four or more times. The table also
gives the proportion of individuals in the calibra-
tion sample of current drinkers reporting the
occurrence of each symptom item on two or
more occasions in the past year.

Statistical analysis
The set of symptom items was factor analysed as
binary 0/1 variables using two alternative di-
chotomizations. Using the current drinker sam-
ple, category 1 corresponds to the symptom
having occurred two or more times in the last 12
months. Using the high risk group the category
of four or more times was also used since this
group reports a suf® cient number of occur-
rences. It is of interest to compare the factor
patterns for these two categorizations since they
may capture different degrees of severity of the
problems involved. In this way, three calibration
analyses were carried out: current drinkers using
two or more occurrences, high risk group using
two or more occurrences, and high risk group
using four or more occurrences. Three corre-
sponding validation analyses were also carried
out.

Factor analysis of binary variables requires
special techniques that use nonlinear regressions
of the variables on the continuous, unobserved
factor. Due to the nonlinearity of regressions,
factor analysis of ordinary Pearson product± mo-
ment correlations is not appropriate, but tetra-
choric correlations were instead used via the
LISCOMP computer program (MutheÂ n, 1978,
1987, 1989). Exploratory factor analysis with
Promax rotation allowing for correlated factors
(see, e.g. Gorsuch, 1983) were used. The num-
ber of factors was determined by looking for
sharp breaks in the size of the latent roots of the
tetrachoric correlation matrix (i.e. using a scree
plot; see, e.g. Gorsuch, 1983). Loadings greater
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than one were allowed in order to indicate a
ª Heywood caseº , i.e. a case where the residual
variance obtains a negative estimate, usually due
to large sampling variance.

Findings
For all three calibration factor analyses a two-
factor solution was suggested by the size of the
latent roots. In all cases, the ® rst root was much
larger than the rest, the second root was about
twice as big as the third, while the third and
consecutive roots showed considerably smaller
differences. The analyses of the validation sam-
ples gave similar results in this regard and also
gave very similar two-factor solutions.

The three calibration factor analyses are given
in Table 1 for current drinkers and the high risk
group with the two alternative categorizations.
The items of the table are organized according to
the DSM-III-R, DSM-IV and ICD-10 criteria,
using the shorthand notation Larger± Compul-
sion. Under each shorthand notation is given the
de® nition of the criterion. The group of items
labeled Other refers to items not used in the
NHIS88 to form DSM-III-R, DSM-IV or ICD-
10 criteria. Table 1 shows that the factor loading
patterns are very similar across these three analy-
ses. The two factors are rather highly correlated,
0.72, 0.70 and 0.65, respectively, for the three
analyses. The factor pattern can be described as
follows.1 Factor 1 (F1) is well measured by the
items of the criteria Larger and Hazard. Factor 2
(F2) is well measured by the items of the criteria
Cutdown, Giveup, Continue, Relief and Legal.
Judging by the corresponding items, F1 is repre-
sented by more prevalent symptoms than F2 and
de® nes a dimension of less severe problems than
F2.

For most criteria, all items load on one and
not the other factor, indicating that the corre-
sponding set of items is homogeneous and mea-
sures its factor well. Exceptions are the Majorole
item 23, the Tolerance item 21, the Withdrawal
items and the Compulsion item 1. For the Other
items, i.e. the items not used in the DSM- or
ICD-criteria, every item except item 15 loads
strongly on one but not the other factor.

Conclusion

The two-factor solution presented above bears
strong resemblance to that presented in MutheÂ n,
Grant & Hasin (1993a), analysing NHIS88 data
on the 11 DSM criteria for abuse and depen-
dence shown in Table 1. The ® rst factor corre-
sponds to less severe and more prevalent
symptom items than the second factor. As in the
present analysis, the less severe factor was repre-
sented by the criteria Larger and Hazard, while
the more severe factor was represented by the
criteria Cutdown, Continue and Giveup. The
criteria Larger and Hazard are considerably
more prevalent than the other criteria in this
general population survey. In line with MutheÂ n
et al. (1993a), the less severe factor that they
measure may be seen as corresponding to abuse,
while the more severe factor may be seen as a
dependence factor. MutheÂ n, Hasin & Wisnicki
(1991) recovered the same major dimensions for
the items of the ICD-10 criteria.

It is interesting to note that the item-level
two-factor solution remains the same across the
three analyses of Table 1. In terms of factor
pattern, it does not matter whether one considers
a higher-risk group or restricts attention to more
frequent occurrences of the symptoms. The two
dimensions are de® ned in the same way and have
about the same correlation in all three cases.

Most criteria have items that measure only one
of the two factors. For such criteria this is an
indication that the survey items are homoge-
neous, measuring the criterion well. This is a
fortunate situation where the theoretical inten-
tions behind the creation of the survey item
correspond to how the survey respondents react
to the item in the interview setting. Such good
measurement properties are observed for the
items of the F1 (abuse) criteria Larger and Haz-
ard, as well as for the F2 (dependence) criteria
Cutdown, Giveup and Continue.

A notable exception to item homogeneity is
item 1, ª Had a strong desire or urge to drink?º ,
of the Compulsion criterion. This criterion is
used in ICD-10 and is intended to capture a
central aspect of alcohol dependence. As ex-
pected, the other two Compulsion items load
strongly on only the more severe factor F2, but
item 1 loads on F1. This picture does not change
when considering the results from the high risk
group or when considering a cutoff at four or
more occurrences. The same ® nding is made in
the validation sample. The proportions in Table

1 For researchers wanting to replicate these ® ndings it should
be noted that to simplify the presentation, the order of the factors
is reversed relative to what is given in the computer output. The
order is arbitrary in factor analysis given the rotational indetermi-
nacy.
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1 show that item 1 is considerably more preva-
lent than the other two items. As understood by
the respondents in this survey, this item there-
fore does not by itself function as an indicator of
the alcohol dependence dimension.

For some criteria the items show unexpected
loading patterns. The Majorole items load
mostly on F1 which is unexpected, since this is
the less severe factor, and Majorole is aimed at
capturing failures of ful® lling major role obliga-
tions. Similarly, the items of the Tolerance and
Withdrawal criteria load in several cases on F1.
For Withdrawal it is only the rare item 36,
ª Heard or seen things that weren’ t really there
after drinking or the morning afterº that clearly
loads on the more severe factor F2. The same
® ndings are made in the validation sample. This
may be an indication that these criteria are
dif® cult to operationalize in survey settings.
However, the fact that individual symptom items
do not represent the more severe factor F2 does
not preclude that the factor is well measured by
criteria based on these items. In the NHIS88 a
diagnostic criterion is, in general, considered to
be ful® lled if at least one of its symptoms was
experienced at least twice in the last year. Given
the central importance of Tolerance and With-
drawal, however, two and three items, respect-
ively, were required for these criteria to be
ful® lled. As shown in different factor solutions in
MutheÂ n, Grant & Hasin (1993a,b) and in
MutheÂ n (1995b) the requirement of joint occur-
rence of several symptom items allows the cri-
teria to re¯ ect the more severe factor.

The factor analyses suggest that two dimen-
sions can explain important parts of the correla-
tions among the alcohol symptom items. Given
this ® nding, it is interesting to note that the eight
items of the Other category, i.e. those symptom
items not used in DSM- or ICD-criteria, also
measure these two dimensions well. Excellent
indicators of the more severe dimension F2 in-
clude items 26 and 29 where a doctor, family,
friends or co-workers suggest that the person
stop or cut down on the drinking. This more
severe dimension is also well indicated by items
13 and 39, having sought help about drinking,
for example from Alcoholics Anonymous. If the
aim is to measure the two dimensions well, as
opposed to measuring speci® c diagnostic criteria,
these Other items are very useful.

The ® ndings presented in this Data Note are
of general interest for the development of survey

instruments for alcohol use disorders. Table 1
shows which items represent the same dimension
of alcohol problems when presented to respon-
dents in a general population survey setting. The
results give ideas about which diagnostic criteria
are relatively easy to operationalize and which
are relatively dif® cult to capture. They indicate
areas of alcohol problems for which it is
pro® table to develop more good survey items.
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